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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no nnpopmaTtuke (yriayOaEHHBIN YpOBEHb) HA YPOBHE CPEIHETO
obmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHWU K pe3ysbTaram
OCBOEGHHMSI OCHOBHOM  0Opa3oBaTENbHOM  MpPOrpaMMbl  CPEIHEro  OOIIEro
oOpazoBanus, npeacrabieHHbIx B ®I'OC COO, a taxxke deaepaipbHOM pabouei
IPOrpaMMbl BOCITUTAHUS.

[Iporpamma 1o wuHpOpMaTUKEe MAa€T MNPEACTABIEHUE O ULEIAX, oOwel
CTpaTeruu OOYy4YeHHWs, BOCTHMTAHUS W PAa3BUTHUA OOYYAIOIIMXCS CPEICTBAMHU
yuebHoro npeamera «Mudopmaruka» Ha yriiy0JIEHHOM YpPOBHE, YCTaHABJIMBAET
00s13aTenbHOe IpeaIMeTHOe coJiepKaHue, peaycMaTpruBaeT ero
CTPYKTYPUPOBAaHHE IO pa3zieiaM U TeMaM Kypca, ONpeAeNsieT pacupeeleHue ero
no kiaccam (rogaMm m3ydeHus ), 1a€T MpUMepHOe pacrpesesieHue yueOHBIX 4acoB
N0 TEMaTHYECKUM paszfeliaM Kypca U PpEeKOMEHIyeMylo (IpUMEpHYIO)
MOCIIEIOBATEIBHOCTh ~ UX  HM3YYCHHs] C  Y4€TOM  MEKNPEIMETHBIX U
BHYTPHUIIPEAMETHBIX  CBSI3€HM, JIOTMKKM Y4eOHOrOo Tpolecca, BO3PACTHBIX
0COOEHHOCTEH 00yJarOIIUXCHI.

[Iporpamma o nHpopMaTHKe ONpeaessieT KOJTUIeCTBEHHbIE U KaYeCTBEHHbIE
XapaKTEPUCTUKU Y4EOHOT0 MaTepuaia Jijisl KaXA0ro roja U3y4eHHs, B TOM YHCIIe
JUIS COAEPKATEbHOTO HATOJHEHHsI Pa3HOro BHJA KOHTPOJS (MPOMEXYTOUHOU
aTTecTaluu o0yJaronuxcs, BCEPOCCUICKUX POBEPOYHBIX pabor,
roCy/IapCTBEHHOM UTOroBOM arrectaiuu). [Iporpamma no nHdopmatuke siBiIsieTCs
OCHOBOW [IJIi COCTaBJICHWS AaBTOPCKUX YYEOHBIX TPOrpaMM U YYCOHHKOB,
MOYPOYHOT'O TUTAHUPOBAHUS KypCa YUUTEIEM.

NudopmaTuka B cpegHem obuieM o0pa30BaHUU OTPAKAET:

CYIIHOCTh HMHMOPMATUKM KAaK HAYYHOM JUCIUIUIMHBI, H3y4YaroIleH
3aKOHOMEPHOCTH MPOTEKAHUSI ¥ BO3MOYKHOCTH aBTOMAaTH3AIMU WH()OPMAIIMOHHBIX
MPOIIECCOB B Pa3IMUHBIX CUCTEMAX;

OCHOBHBIC  00JIACTH  TIpUMCHCHHS  WH(DOpPMATHUKH, TPEXKAC  BCErO
uH(GOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABIEHUE U COLIUATILHYIO chepy;

MEXIUCIUIUIMHAPHBIN ~ XapakTep uHDOpMATUKHM ©  HHPOPMAITUOHHOM
JeSITebHOCTH.

Kypc uHpopmatuku ajis ypoBHS CpeaHEro oOIIero o0pa3zoBaHUs SIBISETCS
3aBEPIIAIONIAM JTArlOM HEMPEPHIBHONW TOJATOTOBKM O00ydYalomuxcsi B 00JacTu
WHPOPMATHKNA U WHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, OMUPAETCs
Ha cojiepkaHue Kypca MHGOPMATUKU YPOBHSI OCHOBHOI'O 00IIero 0O0pa3oBaHUs U
ONBIT  TOCTOSSHHOTO  NPUMEHEHHS  HH(POPMAIMOHHO-KOMMYHHUKAIMOHHBIX
TEXHOJIOTUM, Ja€T TEOPETUYECKOE OCMBICICHHME, MHTEpPIpETalnio U 00o00IIeHHe
ATOTO OTBITA.



PesynbraThl  yrayONE€HHOrO YpOBHS M3Y4Y€HHS y4eOHOro mpeaMera
«uadopmatuka» OpPUEHTHUPOBAHBI HAa TMOJYYEHHUE KOMIIETEHTHOCTEH  JUIst
nocyienywiiel nmpopeccCuoHaTbHOW JEATeIbHOCTM KaKk B paMKax JaHHOU
IpeAMETHON 00JIaCTH, TaK U B CMEXKHBIX ¢ Hel o0acTsax. OHU BKIIIOYAIOT B CeOI:

OBJIQJICHUE KJIIOUYEBBIMU TOHATHUSMU W 3aKOHOMEPHOCTSIMH, HAa KOTOPBIX
CTPOUTCS JaHHAs NpeaMeTHas 00JacTh, paclo3HaBaHUE COOTBETCTBYIOIIMX UM
IPU3HAKOB M B3aUMOCBSI3€H, CIIOCOOHOCTH JEMOHCTPUPOBATH PA3INYHbIC TOAXObI
K U3y4YEHUIO SBJICHUM, XapaKTEPHBIX I U3y4aeMOU MpeMETHON 001acTH;

YMEHUE pellaTh TUIOBbIE NPAKTHUYECKHE M TEOPETUYECKHE 3ajaduH,
XapakTepHble ISl  HMCIOJIb30BaHUS METOAOB M HWHCTPYMEHTapus JaHHOU
npeIMeTHON 00J1acTH;

HaJIM4YMEe NPEACTaBICHUNA O JAHHOW MPEAMETHOW O0JIACTH KaK LEIO0CTHOM
Teopuu (COBOKYIHOCTU TEOPHUii), OCHOBHBIX CBSI3SIX CO CMEXKHBIMH OOJIACTSIMU
3HAHUU.

B pamkax yrinyOn€HHOro ypoBHSI M3yueHUs MHMOpMATHUKU 00€CTIeunBaETCS
I[eJICHANPABIICHHAS TOJrOTOBKA OOYYarOMIMXCAd K MPOJOJDKEHHUIO 00pa3oBaHUS B
opraHu3zanusax  nOpodeccuoHadbHOro  00pa3oBaHMS MO  CHELHUATBHOCTSIM,
HETMOCPEJACTBEHHO CBSI3aHHBIM ¢ IUMPOBBIMU  TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasi MHXeHepusi, MH(POpMaIMOHHasE 0e30MacHOCTh, MHGOPMAIIMOHHbIE
CUCTEMBI M TEXHOJOTHUU, MOOWIbHBIE CHUCTEMBI W CETH, OOJBIINE JaHHBIC H
MallMHHOE O00y4YeHHEe, TMPOMBIIUICHHBIM WHTEPHET BelleHd, HCKYCCTBEHHBIN
WHTEJUIEKT, TEXHOJOTMU OECNpOBOJHON CBsI3U, POOOTOTEXHHKA, KBAHTOBBIE
TEXHOJIOTUU, CHUCTEMbI PACIpPEEIEHHOIO PEecTpa, TEXHOJIOTMU BHUPTYaJIbHOW U
JOTIOJIHEHHOW PEaJIbHOCTEN.

OcHoBHass 1enb uzyyeHuss yuyeOHoro mnpeamera «MHdopmaTuka» Ha
yrayoJIEHHOM ypOBHE CpEeIHEro oOmiero oOpa3oBaHUsi —  OOECIeUCHUE
JanbHEHIIero pa3BUTUS WH(GOPMAIIMOHHBIX KOMIIETEHIIMN OOy4Yarolierocsi, €ro
TOTOBHOCTH K JKM3HH B YCJIIOBHUSX Pa3BUBAIOIIETOCS MHGOPMAIIMOHHOTO OOIIECTBA
U BO3PACTAIOIIE KOHKYPEHIIMM Ha PBhIHKE Tpyda. B cBsi3M ¢ 3TUM uU3ydeHUE
nHdopmatuku B 10—11 kiraccax T0KHO 00ECTIEUUTh:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHS, OCHOBAHHOTO HAa MOHUMAHWUU POJIH
uHDOpMaTUKH, HUHPOPMAIMOHHBIX UM KOMMYHHMKAIIMOHHBIX TEXHOJIOTUUA B
COBPEMEHHOM OOIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOT'0 U aJITOPUTMHUYECKOTO MBIIIJICHUS;

c(hOpMHPOBAHHOCTh YMEHHMM pa3nudarh (AKTl W OILEHKH, CpPaBHUBATH
OLICHOYHBIC BBIBOJBI, BUJIETh HUX CBSI3b C KPUTEPUSMHU OICHUBAHUS U CBS3b
KPUTEPUEB C ONPENEIEHHON CUCTEMOW LIEHHOCTEM, IPOBEPATH HA JOCTOBEPHOCTH U
000011aTh HHpOPMAITHIO;



c(hOpMUPOBAHHOCTh  MPEJACTABICHUNH O BIUSHUM  HMHPOPMAIMOHHBIX
TEXHOJOTMHA Ha >KU3Hb 4YeloBeKa B OOILIECTBE, NOHHUMAaHUE COLMAIBHOTO,
SKOHOMUYECKOTO, TOJIUTHYECKOr0, KYJIbTYPHOI'O, HOPHUIAUYECKOr0, MPHUPOIHOTO,
APrOHOMHYECKOT0,  MEOUIIMHCKOTO U (DU3MOJIIOTHYECKOr0  KOHTEKCTOB
WH(GOPMAITMOHHBIX TEXHOJIOTHIA,

MPUHSATHE TTPABOBBIX U ATUYECKUX ACMEKTOB MH()OPMALIMOHHBIX TEXHOJIOTHMH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIIOJIEH, BOBICUEHHBIX B CO3/1aHUE U UCIIOJIb30BAHUE
UH(GOPMAITMOHHBIX CHCTEM, paclpocTpaHeHHE HHPOPMAIIHH;

CO3/IaHME YCIIOBUH JUIS Pa3BUTHS HABBIKOB y4e€OHOMW, MPOEKTHOM, HAy4YHO-
UCCIIeIOBATEIbCKOM M TBOPYECKON NEATEIbHOCTH, MOTHUBALUU OOYyYaroUuXcsl K
CaMOpPa3BUTHIO.

B conepxxanun yueOHoro mpenmera «MH(popmaThka) BBIACIAIOTCS YETHIPE
TEMaTUYECKUX pa3zela.

Paznen «llu¢gpoBasg rpamMoOTHOCTB» IIOCBAILUEH BONpPOCAM YCTPOMCTBA
KOMIIBIOTEPOB M JIPYTUX  DJEMEHTOB IMHU(POBOTO  OKPYKEHHs, BKIIOYas
KOMITBIOTEPHBIE CETH, UCTIOJIB30BAHHIO CPEJICTB OMEPAIMOHHON CUCTEMBI, paboTe B
cetu UHHTepHET W WCHOJIB30BAHUIO WHTEPHET-CEPBUCOB, HHGOPMAIMOHHON
0€301acCHOCTH.

Paznen «Teopermueckue ocHOBBI HH(pOpMATHKM» BKIIOYaeT B ce0s
MOHSITUIHBIA anmapaT WH(POPMATHUKH, BOMPOCH KOIUPOBaHUS HWH(OpMAaIH,
u3MepeHus: MHGHOPMALIMOHHOTO 00bEMa JaHHBIX, OCHOBBI alreOpbl JIOTUKH U
KOMITHIOTEPHOT'0 MOJICTTUPOBAHUSI.

Paznen «AaropurTmMbl M NPOrpaMMHPOBAHHUE) HAIMPABICH HAa Pa3BUTHE
AITOPUTMUYECKOT O MBIIIUICHUS, Pa3pabOTKy alrOPUTMOB U OLIEHKY UX CJIOKHOCTH,
dbopMUpOBaHNE HABBIKOB PEAIM3allMKM MPOrpaMM Ha SI3bIKaX MPOrpaMMUPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen  «MuHdopmManmoHHbIe  TEXHOJOTMH»  IIOCBAIIEH  BONpPOCAM
npuMeHEHUsT WH(POPMAIIMOHHBIX TEXHOJOTHH, pPEaTU30BAHHBIX B MPUKIATHBIX
MPOrpaMMHBIX MPOJYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 3ajlauyax aHaiIu3a
JAHHBIX, MCIOJIb30BaHUIO 0a3 JAHHBIX M DJEKTPOHHBIX TaOIMUI] U1 pElIeHUs
NPUKJIAHBIX 3a]1a4.

B npuBenénnom panee coaep:kanuu ydueOHoro mpeamera «MHpopmaTuka
KYPCUBOM  BBIJICJICHBI  JIOMOJIHUTEIbHBIE TEMbI, KOTOpbI€ HE BXOASIT B
00s3aTeNIbHYIO IPOrpaMMy OOYYEHHMsI, HO MOTYT OBITh MPEIOAKEHBI 1T U3YUCHHUS
OTJICTbHBIM MOTUBHPOBAHHBIM U CIIOCOOHBIM 00yUYaIOIINMCS.

YriayOn€HHblii  ypoBeHb U3Y4YeHUsI HH(POPMATHKU PEKOMEHIYEeTCs s
TEXHOJIOTUYECKOr0  Mpoduiisi, OpPUEHTHUPOBAHHOTO HAa  HMHXXCHEPHYIO U
UH(GOPMAIIMOHHYIO Cc(epbl AESITeNbHOCTH. YTIYONEHHBIM YpPOBEHb U3YUCHHS
UHGOPMATHKN O0ECIeYMBACT: TOJITOTOBKY OOYJaronIuXcsi, OpPUCHTUPOBAHHBIX Ha



CHENHMATBFHOCTA B 00JacTH HMH(POPMAIMOHHBIX TEXHOJOTHI M HH)KEHEPHbIE
CHEIHNaTbHOCTH, YYacTHE B MPOEKTHONM W HCCIENOBATEIbCKOW JIeATEIhHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAIPABJICHUSAMU OTpacid HHOOPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TE€XHOJIOTHi, TOATOTOBKY K YYacTHIO B OJIMMIIMAJAX U claye
Enunoro rocyapcTBeHHOT0 3K3aMeHa o HH(GOpMaTHKE.

[TocmenoBaTenbHOCTh M3Y4YEHHUS] TEM B TpeeNax OIHOro roja OOydeHHus
MOXKET OBITh W3MEHEHAa 110 YCMOTPEHHIO YUYWTENsl TPU IOATOTOBKE paboueit
IpOrpaMMbl U IOYPOYHOT'O TUIAHUPOBAHMUSL.

OO1ee ynCII0 YacoB, pEKOMEHI0BAHHBIX JIJISl M3Y4eHHUS UHPOPMATUKU — 272
yaca: B 10 xiacce — 136 yacoB (4 yaca B Hefento), B 11 kinacce — 136 yacos (4 yaca
B HEJIETIIO).



COJEPXAHME OBYYEHUA
10 KUIACC

udposasi rpaMoTHOCTDH

TpeGoBanuss TeXHUKH O€30MACHOCTM U TUTHEHBI Tpu padore ¢
KOMITBIOTEPAMHU U JPYTUMHU KOMIIOHEHTaMU ITU(POBOTO OKPYKEHHUSI.

[IpuHnMnIBEl pabOTHl KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. APXUTEKTYpa
don Heiimana. ABTOMaTHYeCKO€ BBIMOJHEHHE TMPOTPAMMBI  IIPOILIECCOPOM.
OmneparuBHasi, TOCTOSHHAs M JOJATOBpeMeHHas mamsaTh. OOMEH JaHHBIMH C
noMouplo rH. KoHTposuiepsl BHEMIHUX YCTPOUCTB. [IpsiMOi 1OCTyI K maMsTH.

OCHOBHbIE ~ TEHJACHIMU  PAa3BUTHS  KOMIBIOTEPHBIX  TEXHOJOTHH.
[TapannenbHbie BBIYMCIICHUS. MHoromnpoueccopHbie CUCTEMBI.
Cynepkomnbiotepbl. PacnipenenéHnpie BHIYMCIUTEIBHBIE CUCTEMBI U 00paboTKa
OonpmMX JaHHBIX. MOOWIbHBIE [HMQPOBBIE YCTPOWCTBA W WX pOIb B
KOMMYHHKAIIHSIX. Bcerpoennnie KOMITBIOTEPHI. MHUKPOKOHTPOJIIEPHL.
Po6oTuzupoBanHbIe TPOU3BOICTBA.

[IporpammHuoe obecrieueHre KOMITBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bubl
OpOrpaMMHOr0 oOecnedeHus: U HUX HazHadyeHue. OCOOEHHOCTH NPOrpaMMHOIO
oOecrieueHuss MOOWIBHBIX ycTpocTB. llapannenbHoe mnporpaMMHUpOBaHUE.
CucremHoe mnporpamMmmHoe obOecrnieueHue. OnepalnoHHbIE CHUCTEMBI. Y TUJIUTHI.
HpaviBepsl  ycTpouicTB. MHCTammsuus W JEUHCTAUSALMUSA  OPOTrPaMMHOIO
obecrieyeHusl.

@aitnoBbie cucTembl. [IpUHIMMIBI pa3MelieHuss W UMeHoBaHUs (aljoB B
nonroBpeMmeHHol namatu. [labnons! 11t onucanus rpynn ¢anios.

[Iporpammuoe obecnieuenue. JIneH3npoBanmue MPOrpaMMHOTO 0OECTICUCHHUSI
u uudpoBbix pecypcoB. IlpompuerapHoe u  CBOOOAHOE MPOrpamMMHOE
oOecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE UCIOJIb30BAaHUE MPOrPAMMHOIO
oOecrieyeHuss W UUPPOBBIX pecypcoB. (OTBETCTBEHHOCTb, YCTaHABIMBaeMasl
3aKOHOJATeNbCTBOM Poccuiickorn @enepanuu 3a HENPABOMEPHOE MCHOJIb30BAHUE
pOrpaMMHOro o0ecrieueHus! U UPPOBBIX PECYPCOB.

[IprHIMIBI TOCTPOEHUS U AINIMAPATHBIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETEM.
Cerebie npotokoisl. Cets NHTEpHET. Anpecanus B cetu MHTepHeT. [IpoToKkomns
creka TCP/IP. Cucrema mOMEHHBIX UMEH.

Pa3nenenue IP-cetm Ha mojceTw ¢ moMomibl0 Macok noxacereid. CereBoe
agMuHucTpupoBanue. [loyuyeHne JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBA3U C y3ia0M ceTh. OmnpeneneHue mapuipyTa IBUKEHUS
MAKETOB.

Bunet  npestenpHocTm B cetu  Wutepner.  CepBucel  MHTepHera.
I'eonndopmariionsbie cucTeMbl. ['€0IOKaIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU



(HampuMmep, JIOKalus MOOWIBHBIX TEIEPOHOB, OMNPEAEIEHUE 3arpyKEHHOCTH
aBTOMarvcTpasei), MHTEpHET-TOProBIIsd, OPOHUPOBAHUE OMJIETOB U TOCTUHHII.

['ocynapcTBeHHbIE 3JIEKTPOHHBIE CepBUCHI M yciuyrd. ColMalbHbIE CETH —
OpraHu3alys KOJUIEKTUBHOIO B3aMMOJEWUCTBUS M oOMeHa JaHHbIMU. CeTeBoil
STUKET: MpaBWia MOBeAeHUs B KuOepnpocrpaHcTBe. I[Ipobiema momIMHHOCTH
nojydeHHoi uHdopmanuu. OTKpbITbIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHE YIpO3bl, CBA3AHHBIE C HCIOJb30BAHHUEM
UH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TexHonorui. OOuiue nmpodaeMbl 3alIUThl
uHbpopMmarmi U wHPOpMarMoHHOW  Oe3omacHocTu.  CpencTBa  3allIUTHI
uHbOpMaIlM B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3UPOBAHHBIX
uHpOpMaIIMOHHBIX ~ cucTeMax. [IpaBoBoe oOecrieyeHue HUHGOPMAIMOHHON
0€30IMacHOCTH.

[IpenoTBpanieHue  HECAHKIMOHMPOBAHHOIO  JOCTyNa K  JIMYHOHU
KOH(UEHIMATbHON HHQOpMALMK, XpaHSAUIEHCsS Ha MEPCOHATLHOM KOMIIBIOTEpE,
MOOUJIBHBIX yCTpoiCcTBax. BpemoHocHoe nmporpaMMHOE OOecriedeHre U CIOCOOBI
O00pbObI ¢ HUM. AHTUBUpPYCHBIE Hporpammbl. OpraHusaiusi JUYHOTO apXuBa
uHpopmarnuu. PezepHoe konupoBanue. [laponbHas 3amura apxusa.

[MudpoBanne naHHbIX. CUMMETPUYHBIE W HECHUMMETPUYHBIC MIKUDPHI.
Mudper npocrori 3amensl. [lludp Lesaps. [udp Buxenepa. Anroputm
mudpoBannst RSA.

Teopernyeckune 0CHOBbI MHPOPMATHKH

Nudopmanus, nanusie u 3Hanus. MadopmanmonHsie npoueccsl B MpUpoze,
TEXHUKE U OOLIECTBE.

HemnpepblBHBIE M JUCKpPETHBIE BEJIWYMHBI M CUTHaIBL. HeobxogumocTsb
JUCKpeTu3auuu MHGOpMalui, NpeIHa3HAYeHHOW /U1 XpaHEHUus, Mepefadyd u
00paboTKu B IU(GPOBBIX CHCTEMAX.

JIBouyHOe KoAMpoOBaHHWE. PaBHOMEpHbIE W  HEPAaBHOMEPHBIE  KOJBI.
JlekomupoBaHre COOOIIECHUM, 3alMCAaHHBIX C MOMOIIBI0 HEPABHOMEPHBIX KOJOB.
VYcenoBue @ano. [loctpoeHne OIHO3HAYHO IEKOJMPYEMBIX KOJIOB C IOMOIIBIO
nepeBa. EnuHUIbI n3MepeHus koinuectBa nHGopmanuu. AndaBUTHBINA MOAXOMA K
OIICHKE KOJIMYeCTBAa MH(POPMAIIUH.

Cucrembl cuucinenus. Pa3BépHyTas 3amuch LENbIX U APOOHBIX YHCEN B
NO3MIMOHHOM cuctemMe cuuciaeHus. CBONCTBa NO3WLUMOHHOM 3alKMCH YHUCIHA:
KOJIMYECTBO LIUPP B 3aMKUCH, MPU3HAK JETUMOCTH YHUCJIa HA OCHOBAHHE CUCTEMBI
CUMCJIEHHA. AJITOPUTM II€PEBOAA LIEJIOr0 YUCIa U3 P-UYHON CUCTEMBI CUYUCIIEHHS B
JNECATUYHYIO0. AJTOPUTM IepeBoAa KOHEYHOM P-uuHOM npoOu B NECATHUYHYIO.
ANTOpUTM TepeBojia LEJIOro 4YHciia U3 JACCITUYHOM CHUCTEMbI CUMCIIeHHUs B P-
nyHyro. IlepeBog KoHe4WHOM jJecaTHuHOM Apobu B P-munyro. JIBomuHas,
BOCBMEPHUYHASI U IIECTHAAUATEPUYHAS] CUCTEMBI CUHCIIEHUS, CBS3b MEXKIY HUMMU.



Apudmernyeckue omnepanud B MO3UIMOHHBIX CHUCTEMax CUHUCIEHUs. TpoudHas
YpaBHOBEILICHHAS CUCTEMA CUUCIICHUS. JIBOMUHO-/IECSITUYHASI CUCTEMA CUUCIICHMUS.

KonupoBanne TtekctoB. Komupoka ASCIl. OngnobGaiiTHBIE KOIUPOBKH.
Cranmaptr UNICODE. Komupoka UTF-8. Ompenenenune uHPOPMAIUOHHOTO
00bEMa TEKCTOBBIX COOOILICHUI.

KomupoBanne  u3obpaxkenuil. OueHka  MHGOPMAIIMOHHOTO  00BEMa
rpauuecKkux JaHHBIX MPU 33JJaHHBIX Pa3pelIeHUH U II1yOrnHe KOJUPOBAHUS 1IBETA.
IIBeToBric Momenu. BekropHoe komupoBanue. dopmarel rpaduueckux (Haisios.
Tpéxmepnas rpaduka. @pakranpHas rpaduka.

Konuposanue 3Byka. Onenka nHOOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
IIPU 3aJIaHHBIX YaCTOTE IUCKPETU3ALMU U PA3PsAIHOCTU KOJUPOBAHMS.

Anrebpa noruku. [loHsTHe BBICKa3bIBaHMS. BbICKa3zbIBaTeIbHBIE (POPMBI
(mpeaukatel). KBaHTOpHI CyIIECTBOBAHUS U BCEOOUTHOCTH.

Jlornueckue omnepanuu. TaOauIbl UCTUHHOCTU. JIOrMYECKHE BBIPAKECHHUS.
Jlornueckue ToOXAecTBa. J[OKa3aTelbCTBO JOTMYECKUX TOXKAECTB C IOMOIIBIO
TaOJIMI] UICTUHHOCTH. JIorrmueckue orepaiuu 1 ornepayy HaJ MHOKECTBAMH.

3aKkoHbI anreOpbl JOTMKW. OKBUBAJICHTHBIE NPEOOpa30BaHUs JIOTUHYECKUX
BbIpakeHUH. Jlornueckue ypaBHEHUsI U1 CUCTEMbI YpaBHEHUM.

Jlornyeckue (QyHKIUU. 3aBUCUMOCTH KOJMYECTBA BO3MOXKHBIX JIOTHYECKUX
GYHKIIUN OT KOJTMYECTBA apTyMEHTOB. [1oJHBIE CHCTEMBI JTOTHYECKUX (PYHKITUH.

Kanonuueckue  dopmbl  Jiorudeckux  BhIpakeHuil.  CoBeplilleHHbIC
JTU3BbIOHKTUBHBICE W KOHBIOHKTHBHBIE HOPMaJIbHBIE (DOPMBI, aJITOPUTMBI HX
MOCTPOEHUS TI0 TaOIUIE HCTUHHOCTH.

Jlornueckue »>JeMEHTHI B cocTaBe KommbioTepa. Tpurrep. Cymmarop.
MHuoropa3psiaaeiii cymmarop. IlocTpoeHune cxeM Ha JIOTHYECKHX JJIEMEHTax I10
3aJJaHHOMY JIOTUYECKOMY BBIPAKECHHIO. 3aIlMCh JIOTUYECKOTO BBIPAXKEHUS 10
JIOTUYECKOU CXEME.

[IpencraBiieHrie LENBIX YKMCEN B MHaMsATU KomibioTepa. OTrpaHUYEHHOCTD
Jyara3oHa YHCeNl MpPU OrpPaHUYEHUU KOJW4yecTBa pa3psgoB. llepenonHeHue
paspsiiHON ceTkU. be33HakoBble M 3HAKOBBIC JaHHBIC. 3HAKOBBINA OWUT. J|BOMUYHBIN
JOTIOJTHUTEIIbHBIN KO/ OTPULIATEIbHBIX YUCEN.

[lobutoBble sormyeckue onepanuu. Jlornueckuil, apudmernueckuii u
nukinueckuid  casuru. [lludpoBanre ¢ mnomoiibi0 MNOOUTOBOW  oOMeEparu
«uckimoyaromiee NJIN».

[IpencraBiieHre BEUIECTBEHHBIX YMCEN B MaMITH KOMIIBIOTEPA. 3HAuallas
4acTh M MOPSAJOK uMcia. Jlnana3oH 3HaYeHUM BenlecTBEHHBIX uucen. [Ipodiemsl
XpaHEHUs BEIIECTBEHHBIX YHCEJ, CBS3aHHBIE C OrPAHUYCHHEM KOJIMYECTBA
pa3psoB. BblmonHeHuWe onepanuil C BEIIECTBEHHBIMH YHCJIaMHU, HAKOIUJICHUE
OITMOOK TIPH BBIYUCICHUSX.



AJITOPUTMBI H IPOTPAMMHPOBAHME

OmnpeneneHne BO3MOXKHBIX PE3YJIbTATOB pabOThl MPOCTEHIIMX aIrOPUTMOB
yIOPABJICHUSI HWCIOJIHUTENSIMH U BBIYMCIUTEIBHBIX alroputMmoB. OrmpeneneHue
UCXOJIHBIX JAaHHBIX, IPU KOTOPHIX AITOPUTM MOXKET JIaTh TPEOyeMBbIil pe3ysIbTarT.

Otamnbl peleHus 3aJad Ha KoMIbloTepe. MHCTpyMeHTalnbHbIE CpenCcTBa:
TPAHCIATOpP, OTIAAUMK, TpopuiaupoBuIuK. Kommuisuus W UHTEpHpeTanus
nporpaMm. BupTyasibHble MalllMHBI.

WNurterpupoBannas cpena pa3pa0boTku. MeToaspl OTIAKU  MPOTpamM.
Hcnonp3oBanne TpaccupoBOuHBIX Tabmuil. Otiamounsiii BeiBox. [lomaroBoe
BBIIIOJIHEHUE ITporpamMMbl. Touku octaHoBa. [IpocMoTp 3HaYeHU IEPEMEHHBIX.

SA3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbl gaHHBIX:
LEJIOYUCIICHHbIE, BEIIECTBEHHbIC, CUMBOJIbHBIC, JIOTWYECKHE. BeTBieHus.
Cnoxunbele ycnoBus. Iluknel ¢ ycnoBuem. [lUkiabl 1O  MEPEMEHHOM.
B3aumo3aMeHsieMOCTh  pa3MYHBIX  BUAOB  LMKJIOB. VHBapumaHT  UuMKIa.
CocraBieHre LUKIA C UCIOJB30BAaHUEM 3apaHee ONpPEAEIIEHHOTO WHBapUaHTa
UKIIA.

JIOKyMEHTHpPOBAaHUE IIPOrPaMM. Hcnonp3oBanne KOMMEHTApHUEB.
[ToaroroBka onucaHus NPOrpaMMbl U HHCTPYKIIMH JIJIs1 TTOJIb30BATES.

AnropuTMbl 00pa0OTKU HATYPAIbHBIX YKCEN, 3alUCAHHBIX B MO3UITMOHHBIX
CUCTEMaxX CYHUCJICHHs: pa3OMeHWe 3amuch 4YWCia Ha OTIEIbHBIE IHQPHI,
HaXOXJAEHUE CYMMbl M TIpou3BeleHUus 1udp, HAXOKIACHHE MaKCUMaJbHON
(MUHUMAJIBHOM) U PHI.

HaxoxneHue Bcex MpoCThIX YUCEN B 3aJlaHHOM Auanasone. lIpencraBnenue
qrcia B BUJEe HAOOpa MPOCTBIX COMHOXUTENEH. AJITOPUTM OBICTPOTO BO3BEICHUS
B CTEIEHb.

O6paboTka JaHHBIX, XpaHamuxcs B (aitnax. TekcToBbie U JBOMUHBIE (DAMITBI.
QaitoBbie TiepeMeHHbIe ((aioBbie ykazatenu). Urenwe u3 Qaitna. 3amnuch B
datin.

Pa3buenue 3amaun Ha noazanayu. [lognporpammel (porieAypbl U GyHKIIHH).
Pexypcus. PexkypcuBHble 00bekThl ((hpakrtansl). PekypcuBHbIE TpoLeaypbl U
¢dbynkiuu. Mcronb3oBaHue cTeKa sl OpraHu3aIlii peKypCHUBHBIX BBI30BOB.

Hcnonb3oBaHne CTaHIApTHOM OHOIMOTEKM SA3bIKA MPOrpaMMHUPOBAHUS.
[lopxntoueHue  OMONMOTEK  MOANPOrpPaMM  CTOPOHHUX  NPOU3BOAMUTENEH.
MoaybHbIN PUHIMI TOCTPOEHHS IPOTPAMM.

Yucnennsle MeToApl. TouyHoe U NpUOMMKEHHOE pEHIeHHs —3aJauu.
YuciieHHbIE METO/IbI PELIEHUs] YPAaBHEHUI: METO nepedopa, METO I MTOJIOBUHHOIO
neneHus. [IpubnmxéHHOE BBIUMCICHHE JJIMH KPUBBIX. BbluncieHue Tuiomajei
buryp C NOMOUIBIO YHUCIEHHBIX METOAOB (METOJA MPSMOYTOJIbHUKOB, METOJ



tpanenuii). Ilonck wmakcumyma (MuHUMYMa) QYHKUAA OAHOM HEpEMEHHOU
METOJIOM MOJIOBUHHOTI'O JCJICHHUS.

O6paboTka CHUMBOJBHBIX  JaHHBIX. BcTpoeHHble  (QYHKUMH  A3bIKA
IPOrpaMMHUPOBAHUS 11 00paOOTKA CUMBOJBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJACYET KOJIMYECTBA IOSBJIEHUN CHMBOJIa B CTPOKE,
pa3OueHue CTPOKM Ha CJIOBa IO MPOOENbHBIM CHMBOJAM, IMOUCK MOJCTPOKU
BHYTPU JAHHOW CTPOKH, 3aME€Ha HANJEHHON IOACTPOKM Ha JPYIyK CTPOKY.
['enepanus Bcex CIOB B HEKOTOPOM alihaBUTE, YAOBIETBOPSIONINX 3aJIaHHBIM
orpanndeHusiM. [IpeoOpa3oBaHue yncia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl M [OCIENOBATEILHOCTH 4YHCEN. BrpluncieHrue 0O00OIIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MACCHUBA WJIM YHCIIOBOM IMOCJIEI0BATEILHOCTH (CYMMBI,
NPOU3BEJCHUS, CPEIHEr0 apu(PMETHYECKOro, MUHUMAIbHOIO M MaKCHMAaJbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIMX 3alaHHOMY YCIOBHIO).
JIMHEWHBIN NOMUCK 3aJJaHHOI0 3HAUCHUS B MAacCHUBE.

CoptupoBka omHOMepHOro Maccupa. [IpocTbie MeTOABl COPTUPOBKU (METOJ
nmy3bIpbKa, METOJ] BbIOOpa, COpPTHpPOBKA BcTaBKamu). COPTHUPOBKA CIHSHUEM.
beictpast coprupoBka wmaccuBa (anroputm QuickSort). JIBowmuHBI TOUCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHbIe MacCuBBl (MaTpHIlbl). AJTOPUTMBI O0OpaOOTKHA JBYMEPHBIX
MaCCHBOB: 3aIIOJHEHUE JABYMEPHOr O YUCIOBOI'0 MAaCCHUBA 110 33JJaHHBIM MpaBUiIaM,
MIOMCK 3JIEMEHTA B IBYMEPHOM MACCHUBE, BBIUHUCIEHUE MaKCUMyMa (MUHUMYyMa) U
CyMMBI 3JIEMEHTOB JBYMEPHOI'0 MAacCHBa, IEPECTAHOBKAa CTPOK M CTOJOIOB
JBYMEPHOI'O MAaCCHBa.

NudopmanmoHHbIe TEXHOJIOT MU

TexctoBeiii mporeccop. PenaktupoBanue u ¢dopmatupoBanue. IIpoBepka
opdorpapun u rpammarukud. CpencTBa TOHMCKAa W aBTO3aMEHbI B TEKCTOBOM
npoueccope.  Mcrnonb3zoBanue  crwiel.  CTpyKTypUpOBaHHBIE  TEKCTOBBIE
nokymeHTbl. CHocku, ornaBieHue. KomnexktuBHas paboTra ¢ JOKyMEHTaMH.
NHcTpyMeHTBI peleH3upOBaHusl B TEKCTOBBIX Mpoueccopax. O0ayHble CEpPBUCHI.
HenoBas mneperucka. Pedepar. I[lpaBuna 1uuTUpPOBaHUS HUCTOYHUKOB U
oopmieHust OuOHorpadguueckux cchulok. OQopMiIeHHE CIUCKA JIMTEPATYPHI.
3HAKOMCTBO C KOMITBIOTEPHOM BEPCTKOW TEKCTa. TE€XHWYECKHE CPENCTBAa BBOJA
TekcTta. CrHenualu3upoOBaHHbIE CPEICTBA PEJAKTUPOBAHUS MaTEMaTHYECKHX
TEKCTOB.

AnHanu3 jaHHbIX. OCHOBHBIE 3a3JauM aHajiu3a JaHHBIX: MPOTHO3UPOBAHMUE,
Kjaccuukanus, KilacTepusalus, aHauu3 OTKIoHeHui. I[locrnenoBareinbHOCTD
pelieHus 3a7a4 aHajau3a JaHHBIX: COOp MEPBUYHBIX JIAHHBIX, OYUCTKA M OLEHKA
KauyecTBa JIAHHBIX, BHIOOP W/WIM MOCTPOEHUE MOJIEIH, MpeoOpa3oBaHue JaHHBIX,
BU3yaJIM3allysl JAHHBIX, UHTEpIIpETalus pe3yabTaroB. [IporpaMMubie cpeacTBa u



MHTEPHET-CEPBUCHI Il 00paOOTKHU U MpE/ICTaBICHUS JIaHHbIX. boblue JaHHBIE.
MammHHoe o0yuenue. MHTenIeKTyanbHbli aHaJIu3 TaHHbIX.

AHaJIU3 JJaHHBIX C MOMOIIBIO AJIEKTPOHHBIX TaONuIl. BbluncieHue CymMmbl,
cpenHero apu(pMeTHIeCcKOro, HauOOoIbIIIEro (HAMMEHBIIIET0) 3HAUCHUS JUana3oHa.
Breruncnenne kosdduimenta Koppensiuu IByX pSAAOB JaHHBIX. [locTpoenue
CTOJIOUAThIX, JIMHEWUYaThIX M KPYroBbix auarpamm. Iloctpoenue rpaduxoB
dbyukuuit. [Tonbop muaMM TpeHaa, pelieHne 3a1ad IporHo3upOBaHHUS.

UucneHHoe pelIeHWE YpaBHEHHH C IIOMOINBI0 Tombopa mapamerpa.
Ontumu3zanus Kak MOMCK HAaWIY4dllIero pelleHus B 3aJaHHbIX ycioBusx. LleneBas
byHKIMsA, orpaHuueHus. JIokanbHbIe U TJIOOATBHBIH MHHUMYMBI II€JI€BOM
dbyukuu. Permenre 3a1a4 ONTUMHU3AIMKI C TTIOMOIIBIO JIEKTPOHHBIX TAOJIHIL.

11 KIIACC

Teopernvyeckue 0CHOBbI HHPOPMATHKH

Teopernueckre NOAXOABI K OIEHKE KojaudecTBa HH(opMamnuu. 3aKoH
agautuBHOCTH MH(opMmanuu. Popmyna Xapriau. Mubopmanms u BEpOSATHOCTb.
®opmyna llleHHOHA.

Anroputmbl cxatus JaHHbix. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. ANropuTMBl CKaTHs JAaHHBIX C IIOTEPSIMH. Y MEHBIIECHUE
TyOMHBI KoaupoBaHus BeTa. OCHOBHBIC HjieH alroputMoB cxkatus JPEG, MP3.

CkopocTh Tmepenayu  JaHHBIX. 3aBUCHUMOCTb BPEMEHHU IepeAadyd  OT
nH(OpPMAIIMOHHOTO 00bEMa JAHHBIX U XapaKTEPUCTUK KaHala CBs3U. [IpuunHbI
BO3HMKHOBEHHUsI OIIMOOK TpH TMepenade JaHHbIX. Kogbl, MO3BOJISAIONINE
OoOHapy>KUBaTh W HUCIPaBJIATh OIMMOKH, BO3HUKAIONIME TP TMepenaye JTaHHBIX.
Paccrosinne Xaommunra. KogupoBanue ¢ moBropenuem 0utoB. Koapl XsoMMuHra.

Cuctembl. KoMmIOHEHTBI cucTeMbl W WX B3aumojaeiicTBue. CHUCTEMHbIN
addekt. YnpapneHue kak nHGopMaironHsliii nporecc. OOpaTHast CBA3b.

Mopenn u MmoxenupoBanue. Llens MopenupoBanus. COOTBETCTBHE MOAEIH
MOJIETTUPYEMOMY OOBEKTY WIIM TPOIIECCy, e MoenupoBanus. DopMamu3amnus
MIPUKJIAJHBIX 3a]1a4.

[IpencraBnenure pe3yabTaTOB MOJEIUPOBAaHUS B BHUAE, YIOOHOM st
BOCIIPUSITHSI YeJIOBEKOM. ['paduyeckoe mpeacTaBieHne JaHHbIX (CXEMBbl, TaOJIHIIbI,
rpadukn).

I'padbr. OcHoBHBIE MOHATHA. Buasl rpadgos. Onucanue rpadoB ¢ MOMOIIBIO
MaTpUI] CMEXKHOCTH, BECOBBIX MATpPHI], CIUCKOB CMEXKHOCTH. PemieHue
QITOPUTMHUYECKUX 3a/7a4, CBSI3aHHBIX C aHalmu3oM TpadoB (mOCTpoeHue
ONTHUMAJILHOTO TYTU MEXKIy BeplmmHaMu rpada, OmNpeneieHue KOJUYeCTBa
pa3IMUHBIX MyTed MeXAy BEpUIMHAMH OPUEHTUPOBAHHOIO AaIllUKJIMYECKOTO

rpada).



JlepeBbsi. bunapnoe aepeBo. [epeBbs moucka. CriocoObl 00xola aepena.
[IpencraBnenue apupMeTUUECKUX BBIPAXKEHUI B BUE JepeBa. [ucKpeTHble Urpbl
JIBYX UTPOKOB ¢ nojiHoM nH(popmarueit. [loctpoeHue aepera rnepedopa BapuaHTOB,
OMKMCAaHHUE CTPATErHH UIPhbl B TAOJUYHON (hopme. BHIUTPHILIHBIE U IPOUTPHIIIHBIE
NO3ULMHU. BBIMTPBILIHBIE CTPATErUU.

CpencrBa UCKYCCTBEHHOI0 MHTEIUIEKTa. CepBUCHI MAIIMHHOTO IEPEBOJA H
pacnio3HaBaHusl yCTHOU peu. KorHutuBHBIE cepBUCHL. MneHTudukanus u mouck
U300paKeHUH, pacro3HaBaHUe T, Camoobyuaroruecs CUCTEMBI.
HckyccTBEHHBIM MHTEIVIEKT B KOMIBIOTEPHBIX Mrpax. Mcmonb3zoBanue MeTonoB
UCKYCCTBEHHOI'0 MHTEIIJIEKTa B OOydYaromux cucremax. Mcronb3oBaHue METO0B
UCKYCCTBEHHOI'O0 MHTEJUJIEKTa B poboTtorexHuke. MHtepHer Bemiei. [lepcrnekTuBb
Pa3BUTHS KOMITBIOTEPHBIX NHTEIJIEKTYAJIbHBIX CUCTEM. HelpoHHbIe ceTu.

AJITOPUTMBI H IPOTPAMMHPOBAHME

Qopmanuszauuss  NOHATUA  anropurma.  MammnHa  TeropuHra  Kax
YHHUBEpCalbHas MOAENb BerunciieHul. Tesuc Uépua—TrropuHra.

OrneHka CIIOKHOCTH BbhIUMCIEHUN. Bpems paGoTel u 00BEM HCHONB3YyEMOi
naMATH, MUX 3aBUCUMOCTb OT pa3Mepa MCXOAHBIX JAaHHbIX. OneHka
ACUMIITOTHUYECKON  CIIOKHOCTH  aJITOPUTMOB. AJNTOPUTMBI  ITOJMHOMHUAIBHON
cinoxxHocTd. Ilepebopubie anroputmbl. [Ipumepsl pa3aUyUHBIX — aITrOPUTMOB
penIeHns OHOM 3a/1a4i, KOTOPbIE UMEIOT PA3JIMYHYIO CIIOKHOCTD.

[louck mpoOCTBIX 4YHCEN B 3aJaHHOM JWAIa30HE C MOMOIIBIO aITrOpUTMA
«peueTo DparocheHar.

MHoropa3psaHble 1eible YUClia, 3aJa41 JUIMHHOW apu(pMETHKU.

CrnoBapu  (accollMaTUBHBIE MAaCCUBBI, OTOOpaKEHHs).  XOII-TAOJHIIBI.
[TocTpoenue andaBUTHO-4aCTOTHOTO CJIOBAPs JJIsl 3aJaHHOTO TEKCTA.

Creku. AHamu3 MPaBWIBHOCTH CKOOOYHOIO BBIpaKE€HUA. Bbruucienue
apu(PpMETHIECKOTO BhIPAXKEHHUS, 3aITMCAHHOTO B TOCT(PUKCHOM opMme.

Ouepenu. Mcnonp30BaHue ouepeu 115l BpEMEHHOIO XPaHEHUS TaHHBIX.

Anroputmbel Ha rpadax. IloctpoeHne MHUHMMAIBHOIO OCTOBHOIO J€peBa
B3BEIICHHOI'O CBSI3HOI'O HEOPUEHTUPOBAHHOrO rpada. KommuecTBo pa3iudHbIX
nyTed MeX1y BepIIMHAMU OPUEHTHUPOBAHHOTO AlIMKJINYECKOro rpada. AlIroputm
JIeHKCTpBL.

JepeBbs. Peannzanus gepesa ¢ MOMOILIBIO CCBUIOYHBIX CTPYKTYp. JIBOUYHBIE
(Ounapubie) nepeBbsi. [locTpoeHue nepeBa i 3aJaHHOTO apU(DMETHUECKOTO
BbIpaxkeHMsl. PekypcuBHbBIE anropuTMbl 00Xxona jaepesa. Mcmnonb3oBaHue cTeka M
ouepenu sl 00Xo/a iepena.

JIluHaMH4YeCKOE MPOrpaMMHUPOBAHME KaK METOJ PpEIICHUS 3a1ad  C
COXpPAaHEHUEM NPOMEXKYTOUYHBIX PE3YyJbTATOB. 3aJauyH, pPEUIaeMble C MOMOILBIO



JUHAMHUYECKOTO MPOrPAaMMUPOBAHUSA: BBIUKMCICHUE PEKYPCUBHBIX (DYHKIIUH,
MOJICU€T KOJIMUECTBA BAPUAHTOB, 3aJ]a4l ONITUMU3AIUH.

[Tonsatre 06 0OBEKTHO-OPUEHTUPOBAHHOM TporpaMmupoBaHuu. OOBEKTHI U
kjaccel. CBOMCTBA M METOJBI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIHU3.
Pa3paboTka mporpaMm Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO IOJIXO/A.
WNukancynsuus, HacieIoBaHUE, TOJIUMOP(PU3M.

Cpenbl ObicTpoit pa3paborku mnporpamM. IlpoexktupoBanue wuHTepdeiica
noyib3oBarena. Vcnonb30BaHWE TOTOBBIX — YOPABISEMBIX  DAJIEMEHTOB  JUIS
nocTpoeHust uuTepdeiica.

OG30p  s3bIKOB  TporpammupoBanus.  [loHsTue o0  mapaaurmax
IPOrpaMMHPOBAHUSI.

NudopmanmoHHbie TEXHOJIOTUU

OTtanbkl  KOMIIBIOTEPHO-MAaTEMAaTHYECKOI0  MOJCIMPOBAHUS:  MOCTAaHOBKA
3ajaui, pa3pabOoTKa MOJeNU, TECTUPOBAHUE  MOJACIH, KOMIBIOTEPHBIN
AKCIEPUMEHT, aHAJIN3 PE3yJIbTATOB MOJIECIIUPOBAHHS.

Jluckpernzauusi 0OpU MaTEMAaTHYECKOM MOJCIMPOBAHUU  HEMPEPHIBHBIX
npoiieccoB. MogenupoBaHue ABWKEHHS. MojenupoBaHue OHOJIOTMYECKUX
cucteM. MaremaTuyeckue  MOJACIM B DKOHOMHUKE.  BbluncCIUTEIbHBIC
AKCIEPUMEHTHI C MOJIEIISIMHU.

O6paboTka pe3yabTaTOB SKCHEpUMEHTA. METO/l HaMMEHBIINX KBaJIpPaTOB.
OleHKa 4YHUCIOBBIX TApaMETPOB MOJEIUPYEMBIX OOBEKTOB M  IPOIIECCOB.
BoccraHoBiieHre 3aBUCMMOCTEN 110 PE3yJIbTaTaM 3KCIIEPUMEHTA.

BepostHoctaeie  momenu.  Mertonslt Monte-Kapno.  Mmuraunonnoe
MoaenupoBanue. CUCTEMbI MAaCCOBOT0O OOCITYKUBaHUSI.

Tabnuunble (pensiMOHHbIC) 0a3bl JaHHBIX. Tabiauna — MpeiCcTaBIICHUE
cBelleHHi 00 OMHOTMHHBIX 0OBekTax. Iloie, 3amuch. Kimrou Tabmunel. Pabora ¢
roToBoM 0a30¥ MaHHBIX. 3amoyiHeHWEe Oa3bl JaHHBIX. [loMCK, COPTHpOBKA W
bunbTpanus JaHHBIX. 3ampOChl Ha BBIOOPKY JTaHHBIX. 3alpOCHI C MMapaMeTpamu.
Brruncnsiembie nosist B 3arpocax.

Mmuororabnuunbie 0a3bl JaHHBIX. TUMBl CBsA3ed MeXIy TaOaunamu.
Buemrnuii kirod. [lenoctHOCTh 6a3b1 TaHHBIX. 3aMIPOChl K MHOTOTAOIWYHBIM 0a3am
JAHHBIX.

Nurepuer-npuiioxkenus. IloHaTre 0 cepBEpHON U KIMEHTCKOU YacTsX caura.
TexHOMOrusl «KJIMEHT — CepBEP», €€ JOCTOMHCTBA U HENOCTATKU. OCHOBBI S3bIKa
HTML u xackamabix tabmui cruiei (CSS). Cuenapuu Ha si3pike JavaScript.
®opMbl Ha BEO-CTpaHULIE.

Pa3mernienne BeO-caliToB. ¥Yciyra xocTuHra. 3arpyska (aiijioB Ha Caur.

BBon m3o0paxeHuil ¢ UCIOIB30BAHUEM PA3IMYHBIX IU(GPOBBIX YCTPOUCTB
(mdpoBbIX (oToaNmapaToB U MHUKPOCKOIIOB, BUACOKaAMEP, CKAHEPOB M JPYrUX



ycTpoiicTB). I'papuueckuii penakrop. Pazpemenne. Kagpuposanue. Mcnpasnenue
nepcnekTuBbl. I'mcrorpamma. Koppekuuss  ypoBHEH, KOppEKLIHs  IIBETA.
OOGeciBeunBaHue MBETHBIX u300paxkeHuil. Perymb. Pabora ¢ oOnactsamu.
OUIBTPBL.

MHuorocnolineie n3o0paxenusi. TexcroBble ciou. Macka cnosi. Kananebl.
Coxpanenue BblJieeHHON obOsiactu. IloaroroBka winmtocTparuii sl BeO-CalTOB.
AHUMUPOBaHHBIE U300pAKEHUSI.

Bekropnas rpaduxa. I[lpumutuBpl. HM3MeHeHue mopsagka dSJIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. ' pynnupoBka. Kpussle. @opMarsl BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KOHTYpOB. BekTopu3zaiius pacTpoBbIX H300paKeHUH.

[IpyHIMOBI  TIOCTPOEHUSI M PENAKTUPOBAHUSA TPEXMEPHBIX  MOJIEIEH.
Cerounble Mogenu. Marepuansl. MoJaenupoBaHHEe HCTOYHUKOB OCBEIICHUS.
Kamepsl. AnnutuBHbie TexHosoruu (3D-mpuntepsl). [loHaTHE 0 BUPTYyalbHOMU
pEaIbHOCTU U JONOJHEHHOW PEaJbHOCTH.



INIAHUPYEMBIE  PE3VJIBTATBI OCBOEHUSA [TPOIT'PAMMLBI 110
MH®OPMATUKE (YIJIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJHEI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE  pe3yJabTaThl  OTPAXKAIOT TOTOBHOCTH U  CIIOCOOHOCTH
oOy4Jaromuxcss PyKOBOACTBOBAThCA CPOPMUPOBAHHOW BHYTPEHHEW MO3UIMEN
JUYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAallMi, TMO3UTHUBHBIX BHYTPEHHUX
yOeX/IeHUl, COOTBETCTBYIOIIUX TPAAULIMOHHBIM LEHHOCTSAM  POCCUHCKOIO
o01IeCTBa, paCIIMPEHHUE KUZHEHHOIO ONbITA M OMbITA JESITENBHOCTH B MPOLECCE
peasiM3auuMu  CpeicTBaMM  ydyeOHOro INpeIMeTa OCHOBHBIX  HalpaBJIEHUU
BOCIIUTATENILHON JESTEIbHOCTH.

B pesynpraTe wu3ydenuss uHGOPMATHKKM HaA YPOBHE CpPEIHEr0 OOIIEro
oOpa3oBaHus y oOydJaromierocsi 0yayT copMUpPOBAHBI CIASAYIOIINE TUIYHOCTHBIE
pe3ybTaThI:

1) rpamaaHCKOro BOCIIMTAHMSA:

OCO3HAHME CBOMX KOHCTHTYLHOHHBIX IpaB M OOS3aHHOCTEW, yBa)KCHUE
3aKOHA W MpaBOMOpSAAKA,  COOJIOJIEHHE  OCHOBOIIOJIATAIOIIUX  HOPM
UH(GOPMAIIMOHHOTO MIpaBa U UH(OPMAIIMOHHON O€30I1aCHOCTH;

TOTOBHOCTh TMPOTHBOCTOSATH HJIEOJIOTHU OSKCTPEMHU3MA, HAIMOHAIM3MA,
KCeHO(hOoOnM, MUCKPUMHUHAIIMK TI0 COIHMAJIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAallMOHAJIbHBIM [TPU3HAKaM B BUPTYaJIbHOM ITPOCTPAHCTBE;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

[IEHHOCTHOE OTHOIIIEHNE K HICTOPUYECKOMY Hacleauto, JocTuxkeHusam Poccun
B HayKe, UICKYCCTBE, TEXHOJIOTHUSAX, TOHUMAaHKE 3HAYCHUS NH)OPMATUKHU KaK HAYKU
B KU3HHU COBPEMEHHOI0 OOLIECTBA;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUSI, ’TUYECKOTO TTOBE/ICHHSI;

CIIOCOOHOCTh OILIEHHWBATh CHUTYAllMI0 UM MPHUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHCIE B
cetu UHTEpHET;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKIIOYAs JCTETUKY HAy4YHOIO H
TEXHUYECKOT 0 TBOPUYECTBA;

CIIOCOOHOCTh BOCHIPUHUMATH pa3JIMYHble BUJBl HMCKYCCTBA, B TOM YHCIE
OCHOBAHHOI'O Ha MCIOJIb30BAaHUU WH(OPMAITMOHHBIX TEXHOJIIOTHH;

5) pu3uUecKoro BOCIUTAHUSA:

chOopMUPOBAHHOCTb  3J0POBOIO W 0Oe3omacHoro  oOpaza  KU3HH,
OTBETCTBEHHOTO OTHOUIEHUSI K CBOEMY 3J0pPOBbIO, B TOM 4YHUCJIE 3a CYET



coOroieHusT TpeOOBaHUI O€30MacHON 3KCIUTyaTaluu CPEACTB MH(OPMAMOHHBIX
Y KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

6) TPy10BOIr0 BOCIIUTAHMS:

FOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJOTMYECKOWM W COLUAIBHOU
HAIPaBJI€HHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, MIIAHUPOBATH U CAMOCTOSITEIHLHO
BBITIOJIHATH TaKyI0 JAESTEIbHOCTD;

uHTepec K cdepam mnpodecCHoHATbHON JeATeIbHOCTH, CBS3aHHBIM C
UHPOPMATHKOMN, MPOrpaMMUPOBAaHUEM U HH(POPMAIIMOHHBIMU TEXHOJOTHSIMHU,
OCHOBAaHHBIMUA Ha JOCTIDKCHHUSX HAyKH WH()DOPMATUKA W HAYIHO-TEXHUYECKOTO
nporpecca, yMEeHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynyied mnpodeccun u
peaau3oBBIBaTh COOCTBEHHBIC KU3HEHHBIC TIIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHHIO M C€aMOOOpa30BaHHUIO Ha
MPOTS)KEHUU BCEN KU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

OCO3HAHHE TJI00AJILHOIO XapaKTepa SKOJIOTHYECKHX MPOOJIeM M MyTeH HX
pemieHus, B TOM 4YHCIE C y4€TOM BO3MOXHOCTEH WH(OpMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTUSA HAYKH, JIOCTHXKEHHSIM HAay4YHO-TEXHHUYECKOIro IMporpecca Hu
0OIIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POJIM MHPOPMAIITMOHHBIX PECYPCOB,
WH(OPMAIIMOHHBIX TPOILIECCOB M HMH(POPMAIMOHHBIX TEXHOJOTUM B YCIOBHUSIX
1 poBoit TpanchopmaIu MHOTUX cdep KU3HU COBPEMEHHOT'0 00IIIEeCTBa;

OCO3HAHUE IIEHHOCTH HAYYHON JAESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISITH
MIPOCKTHYIO U UCCIIEIOBATEIIbCKYIO IESITEIbHOCTh MHAUBUIYAIBHO U B TPYIIIE.

B mpouecce noCTUXKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOTrPAMMBI
no wuHPOpMATUKE Yy OOYYaroOlmUXCs COBEPIUICHCTBYETCS  AMOIIMOHAIBHBIN
WHTEJUICKT, PEATIONATatoNii ChOPMHUPOBAHHOCTH:

CaMOpEryJIMpPOBaHUS, BKJIOYAIONIETO0 CaMOKOHTPOJb, YMEHHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIIOCOOHOCTh aJanTHPOBATHCS K
IMOIMOHAJILHBIM U3MEHEHUSM U MPOSIBISTH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTpPEHHEW MOTHBAIIUM, BKIIIOYAIOIIEH CTPEMJICHHE K JIOCTHXKEHUIO LIENU U
yCIexy, ONTHUMHU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBaTh, MCXOAS M3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CITIOCOOHOCTh MIOHUMATh SMOITMOHAIEHOE COCTOSHUE
JIPYTUX, YYUTHIBATh €r0 MPU OCYIIECTBICHUM KOMMYHUKAIIUU, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEIKUBAHUIO;

COITMATbHBIX HaBBIKOB, BKJIFOYAIOIIHUX CITIOCOOHOCTh BBICTPAUBATH OTHOIIECHUS
C IPYTUMH JIOJIbMHU, 3a00TUTKCS, TIPOSBIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.



METAINPEIMETHBIE PE3YJIBTATBI

B pesynpraTe w3ydeHWs WHPOPMATHKUM HAa YpPOBHE CPEAHETO OOIIero
oOpa3zoBanust y oOydaromerocss OyayT cQoOpMUpPOBaHBI MeETANPEIMETHbBIC
pe3yNbTaThl, OTPAKCHHBIC B YHUBEPCAIBHBIX YYCOHBIX JCHCTBUAX, & UMCHHO —
NO3HABATEIbHBIC YHHUBEpPCAJIbHBIC y4eOHBIC JICUCTBUSA, KOMMYHUKATHBHBIE
YHUBEpCAJIbHBIC Y4YeOHbIE JIEUCTBUS, PETYISITHUBHBIE YHHBEpCAIbHBbIC Y4YeOHbBIC
JEHUCTBUS, COBMECTHAS JEATEIHHOCTD.

Ilo3HaBaTe/ibHbIEe YyHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

1) 6a30Bble JIOrHYecKue JeicTBUS:

CaMOCTOSITENNFHO  (OPMYNIHPOBaTh W aKTyalH3UpOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS /JII CpaBHEHUS,
KJIacCH(pUKAIUN 1 0000IIeHHUS,

ONpEAENATh LEeNU JAESITEIbHOCTH, 3aJaBaTh MMapaMEeTpbl M KPHUTEPUU UX
JOCTHXKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTHU U IPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUSX;

pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbl C YYETOM aHAIM3a HMEIOIINXCS
MaTepHaJIbHBIX U HEMAaTEepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B IEATEIILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIIEACTBUM IEATEIBHOCTH;

KOOPJMHUPOBATb M  BBINOJHATH pabOTy B  YCIOBHSX  pEaIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aUMOECHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH >KM3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe HCCIeI0BaTEIbLCKUE 1eHCTBUSI:

BJIAJI€Th HABBIKAMH Y4E€OHO-UCCIEA0BATENBbCKON U IPOEKTHON JIEATEIbHOCTH,
HaBbIKAMHU  pa3pelieHus MnpodjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITETTLHOMY TOMCKY METO/IOB PEHICHUS] TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB TO3HAHNS;

OCYLIECTBJISITh PA3JIUYHBIE BUIbl JIEATEIBHOCTH MO MOJIYYEHHUIO HOBOIO
3HAHMSI, €r0 HHTEpPHpeTalu, MpeoOpa3oBaHUIO M MPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX CHUTYyallUsX, B TOM 4YHCJIE€ NpPHU CO3JaHUU YYEOHBIX U COIMATBHBIX
POEKTOB;

(opMHpOBaATh HAYYHBIN THUI MBILUIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU TTOHSATUSIMU U METOJIaMU;

CTaBUTh W (OpPMYIUpOBaTH COOCTBEHHBIE 3a7aydl B 00pa30BaTEILHOM
NESATENbHOCTU U )KU3HEHHBIX CUTYalUsX;



BBISIBJIATh TNIPUYMHHO-CJICACTBCHHBIC CBSI3W MW aKTyaJu3WpOBaTh 3ajadgy,
BBIJIBUTATh TUIOTE3y €€ peIICHHs, HaXOJWTh apryMEHTBI IS JI0Ka3aTelbCTBa
CBOMX yTBEP:KJICHHUH, 3a7aBaTh MapaMeTPbl U KPUTCPUHU PEIICHUS;

aHAIM3UPOBATh TIONYYCHHBIE B XOJE€ peHICHUWS 3a7aud Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, MMPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OIICHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIIATH II€JICHATIPABICHHBIA MOUCK TIEPEHOCa CPEJCTB U CIOCOOOB
TEHCTBUS B MPOPECCHOHATBHYIO CPENY;

YMETh TIEPCHOCHUTh 3HAHUS B IMO3HABATCIIBHYIO M TMPAKTHYECKYHO 00JacTH
KHU3HEICATCITLHOCTH;

yMEThb HHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OPUTHHAIBHBIC IMOAXOABI M PEIICHU,
CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ nundpopmaunueii:

BJIQJICTh HaBBIKAMH TOJyUEHUSI HHPOPMAIMK U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEIFHO ~ OCYIIECTBIISATh ~ TOWUCK,  aHAJIW3, CUCTEeMATH3AlMI0 U
UHTEPIPETanio HH()OPMALIMK PA3IMYHBIX BUIOB U (hOPM IPEICTABICHHUS;

CO3/1aBaTh TEKCTHl B pa3dWYHbIX (opMarax ¢ y4EéTOM Ha3HAUCHUS
uHbOpMAIlM W TEJIEBOM  ayJUTOpWUU, BBIOWpass ONTUMAJIbHYIO  (QopMy
NIPEICTABIICHUS U BU3yaJIU3alliH;

OIICHMBATh JIOCTOBEPHOCTh, JICTUTUMHOCTh MH(POpPMAIMH, €€ COOTBETCTBHUEC
NPaBOBBIM M MOPAJTbHO-3TUYECKHM HOPMaM;

UCTIOJIh30BaTh  CpPEICTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA B PEIICHHA KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX M OpPTaHH3AI[MOHHBIX
3amad ¢ coOimrofeHneM TpeOOBaHWK DJPrOHOMHUKH, TEXHHKH O€30MacHOCTH,
TUTUEHBI, PECYpCOCOCPEKCHHSI, TMPABOBBIX M  OTHYECKUX HOPM, HOPM
nH(GOPMAITMOHHON O€30MacHOCTH;

BJaJICTh  HABbIKAMU  pPACIIO3HABAHWSA W 3allUThl  WH(OpPMAIIWH,
MHPOPMAIIMOHHOHN 0€30MTaCHOCTH JIMYHOCTH.

KoMmMmyHuUKaTHBHBIE YyHHBepPcaJbHbIe Y4eOHbIE 1eHCTBUA

1) oOmenue:

OCYILECTBIISITh KOMMYHHKAIIMHU BO BCeX chepax KU3HHU;

pacrio3HaBaTh HeBepOajbHbIC CpPEJACTBA OOIICHUS, TOHUMAaTh 3HAYCHHE
COIIMAJIbHBIX 3HAKOB, PACMO3HAaBaTh MPEANOCHUIKM KOH(GIMKTHBIX CHUTyallud u
CMSTYATh KOH(JIMKTHI,

BIIAJIETh  pa3IMYHbIMKU  crocobamMu  OOIIEHHS U B3aMMOJCHCTBUS,
aprYMEHTHUPOBAHHO BECTH JUAJIOT, YMETh CMATYaTh KOH(MDIUKTHBIE CUTYyaIUH;



Pa3BEPHYTO M JIOTMYHO M3JIAraTb CBOKO TOUYKY 3PEHHUS C HCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHAs AeSITeJIbHOCTD:

IIOHUMATh U HCIIOJIB30BaTh IPEUMYIIECTBA KOMAaHIHON W WHIAWBHUIYAJIBHOU
padoThI;

BBIOMpATh TEMATHKYy M METOJIbI COBMECTHBIX JEUCTBHA C Y4YETOM OOLIUX
UHTEPECOB U BO3MOKHOCTEN KaK0I'0 YiICHA KOJUICKTHUBA,;

IPUHUMATh  L[EJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATh JCHUCTBHUS IO HMX JOCTHIKEHUIO: COCTABJIATH IUIAH JEHCTBUH,
pacnpenensTh poiu ¢ YYETOM MHEHHMH YYaCTHMKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboTHlI;

OLICHUBATH KAa4eCTBO CBOErO BKJIAJa M KaXJOr0 yYaCTHUKA KOMAaHIBI B
o0l pe3ysbTar 1o pa3paboTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE TIPOEKThI, OLEHHWBATh HAEHU C IMO3UIMU HOBU3HBI,
OPUTMHAIIBHOCTH, IIPAKTUYECKOU 3HAYUMOCTH;

OCYILECTBJIAITh MO3UTUBHOE CTPATErMYECKOE IIOBEACHHUE B PA3JIUYHBIX
CUTYaLHUsIX, IPOSABIIATh TBOPUECTBO U BOOOPAXKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1elicTBUS

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIIATh MMO3HABATEIbHYIO NIESITEIbHOCTD, BBISBIATH
npoOJeMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIEC 3aJjauyu B 00pa3oBaTEIbHON
NEeSATeTbHOCTU U )KU3HEHHBIX CUTYyaIlUsX;

CaMOCTOSITETILHO  COCTABJISITH IUIAH  PEIICHHs NOpo0ieMbl €  y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IIPEATIOYTSHHUIA;

JIaBaTh OLICHKY HOBBIM CUTYallUsM;

pacuupsTh paMKy y4eOHOI0 MpeMeTa Ha OCHOBE JIMUHBIX MIPEATOUYTECHHUIH;

JieN1IaTh OCO3HAHHBIA BBIOOpP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIMPOKOW JPYAUIUU B
pa3HbIX 00JIaCTAX 3HAHUM, TMOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTENbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJQJCTh HABBIKAMHU  TIO3HABAaTEIbHOW  pEQUIEKCUU KaK  OCO3HAHUS
COBEpIIAEMbIX JICHUCTBUM UM MBICIUTENBHBIX TMPOLECCOB, HMX pPE3YJbTaTOB U



OCHOBAHM, MCIOJb30BaTh MPUEMBI PEQIIEKCUU Il OUEHKH CUTYyalMH, BbIOOpa
BEPHOI'O PEUICHNS;

OLICHUBATh PUCKUA U CBOEBPEMEHHO ITPUHUMATh PELICHUS 110 UX CHUKEHHUIO;

IIPUHUMATh MOTHMBBI M AapryMEHTBl JPYIMX I[PU AaHAIU3E PE3YIbTAaTOB
NEATEIBHOCTH.

3) npuHATHA ce0s U APYrux:

OpUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHMBBI M AapryMEHTBl JPYIMX IPU AaHAIU3E PE3YIbTAaTOB
NEATEIbHOCTH;

NpU3HABATh CBOE MPAaBO U MPABO APYIHX HA OIMIUOKY;

pa3BUBATH CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH JPYrOro YeJI0BeKa.

HPEAMETHBIE PE3YJIBTATBI

B mpormecce m3ydenus xkypca MHGOpPMATHKW YTIIyOJIEHHOTO YpOBHS 6 10
Knacce oOydaromuMucs  OyAyT  JOCTUTHYTHI — CJIEAYIOIIWE  IPEeIMETHbIE
pE3yIBTaTHI:

BJIQJICHUE TPEJICTABICHUSIMH O pOJIM HHPOPMAIIMM M CBSA3aHHBIX C HEH
MPOILIECCOB B TMPHUPOJIE, TEXHUKE U OOIIECTBE, MOHITUAMH «UHPOPMAIUIY,
«MH(QOPMALIMOHHBI  MPOLECC»,  «CUCTEMA»,  «KOMIIOHEHTbI  CHCTEMBD»,
«cucTeMHbIN 3 PexT», «MHPOPMAITMOHHAS CUCTEMAa, «CHUCTEMa YIIPaBIICHU;

BJIQJICHUE MeETOoJaMH Toucka wuHpopManuu B cetu HuTepHer, ymeHwue
KPUTUUYECKHU OIIEHUBATH UH(OpPMAIIHIO, TOJTYUYCHHYIO U3 ceTh MIHTepHET;

YMEHHUE XapaKTepu3oBaTh OOJIbIIME JaHHbIE, [MPUBOJUTH IPUMEPHI
UCTOYHUKOB MX TIOJYy4YEHUSI U  HANpPABJIEHUS  HCIOJb30BAaHUS, YMEHHUE
KJIacCU(UIIMPOBATh OCHOBHBIC 3a/laud aHalu3a JaHHBIX (MIPOTHO3UPOBAHUE,
KJaccu(uKams, KJIacTepu3alus, aHaIu3 OTKJIOHEHU), MMOHUMATh
NOCJIEIOBATEIBLHOCTD PEUICHUS 3aa4 aHaJIh3a JaHHBIX: COOp NEPBUYHBIX JAaHHBIX,
OYMCTKAa M OIICHKAa KauyecTBa JaHHBIX, BBIOOpP W/WIM TOCTPOEHUE MOJENIH,
npeoOpa3oBaHue JAHHBIX, BU3YATH3aIUs JAaHHBIX, HHTEPIPETAIUS PE3YIhTaTOB;

MOHUMAHHE OCHOBHBIX NPHUHIMIIOB YCTPOMCTBA W (YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX U MOOMJIbHBIX KOMIBIOTEPOB, TEHACHUIUNA Pa3BUTHSI
KOMITbIOTEPHBIX TEXHOJIOTHIA;

BJIQJICHUE HABBIKAMHU PAOOTHI C OMEPAIMOHHBIMU CHUCTEMaMHU, OCHOBHBIMU
BUJIaMH TPOrPAaMMHOIO OOECMEUEHMs] JJisi PeIIeHWs Yy4eOHBIX 3aJad Io
BBIOpAaHHO crielaIn3aluy;

HaJIU4ME MPEIACTABICHUN O KOMIIBIOTEPHBIX CETSAX U X POJIU B COBPEMEHHOM
MuUpe, 0 6a30BBIX MPUHITUIIAX OPTAHU3ANNU U (HYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceredd, 00 OOMMUX NPUHIUIAX pa3pabOTKU U (PYHKIMOHUPOBAHUS HWHTEPHET-
IIPUII0KEHNM;



NOHMMaHUE Yrpo3 HMHPOPMALMOHHOW O€30MacCHOCTH, MCIOJIb30BaHUE
METOJIOB M CpPEICTB TPOTHUBOACHCTBHUS OJTHM yrpo3aM, COONIOACHHE Mep
0€30MacHOCTH, MPEIOTBPAMIAIOIINX HE3aKOHHOE PaCIPOCTPaHEHUE ITePCOHATBHBIX
JAHHBIX, COOJII0ICHIE TPEOOBAHNUM TEXHUKH 0€30IaCHOCTH M THTHCHBI IIpH paboTe
C KOMITBIOTEPAMH U JPYTUMU KOMIIOHEHTaMH TU(PPOBOTO OKPYKEHUS, TOHUMAHWE
NIPABOBBIX OCHOB HKCIIOJB30BAHMS KOMIBIOTEPHBIX MpOTrpaMM, 0a3 MaHHBIX |
pabotsl B ceTu IHTEpHET;

NIOHUMAHHE OCHOBHBIX IPUHIMIIOB JUCKPETH3AllMM PA3JIMYHBIX BHJIOB
uHpOpMAIK, YMEHHE ONpeaeisaTh HWHPOPMAIMOHHBIM O0BEM TEKCTOBBIX,
rpaguUecKkuX M 3BYKOBBIX JaHHBIX IPH 3aJIaHHBIX TapaMeTpax JUCKPETH3allNH,
YyMEHHE ONpEACNIsITh CPEIHIOK CKOPOCTh Iepeauyd JaHHBIX, OIEHUBATh
U3MCHEHHE BPEMEHHM IIepefadd INpH H3MEHEHWH HHOOPMAIMOHHOTO 00BbEMa
JAHHBIX U XapaKTEPUCTUK KaHaja CBS3H,

YMEHHUE WCITOJIB30BaTh MPHU PEIICHUH 3a]1ad CBOWCTBA TO3UITMOHHOW 3aIich
Yuces, aJropuT™Ma MOCTPOSHUS 3aUCH YUCTIa B TTO3UIIMOHHOM CUCTEME CUMCIICHUS
C 3aJIaHHBIM OCHOBAaHHMEM M IOCTPOSHHUS YHCJIa MO CTPOKE, COAEprKaIleH 3aInch
9TOr0 4YHCla B MO3MIMOHHOH CHCTEME CYHCIEHHS C 3aJaHHBIM OCHOBAHHEM,
YMEHHUE BBINMOITHATh apu(PMETHUYECKHE Olepallid B TO3UIIMOHHBIX CHCTEMax
CUHCJICHHS;

YMEHHUE BBIMOIHATh MPEOOpPa30BaHUS JIOTUYECKUX BBIPAKECHUU, UCTIOJIB3YS
3aKOHBI aNreOphl JIOTHKH, YMEHHE CTPOUTh JIOTHUYECKOE BBIPAKCHHE B
JTM3BIOHKTUBHON M KOHBIOHKTUBHOW HOPMAaJIBHBIX (hOpMax IO 3aJaHHOM TabuIle
HUCTUHHOCTH, HWCCJIEA0BaTh 00JIACTh MCTHHHOCTH BBICKA3bIBAHUS, COJIEPIKAIIETO
NepeMEHHbBIC, PEIIaTh HECIOKHBIE JIOTHUYECKUE YPABHCHHS M CHCTEMBI YPaBHEHHUI;

NOHMMaHUEe 0a30BbIX QJIrOPUTMOB OOpPaOOTKH YMCIOBOM U TEKCTOBOU
uHopManuK (3amuch YUCeI B MO3UIIMOHHOW CUCTEME CUMCIICHHS, HaXOXICHUE
BCEX MPOCTHIX YHCET B 3aJJaHHOM JIMarna3oHe, 00paboTKa MHOTOPa3PSTHBIX IEIBIX
YHCEJI, aHAJIN3 CUMBOJIBHBIX CTPOK W JIPYTHX), AITOPUTMOB TIOMCKA U COPTUPOBKH,
YMEHHE ONPEICIATh CIOKHOCTh HM3ydaeMbIX B Kypce 0a30BBIX aJTOPUTMOB
(cyMMHUpOBaHHE DJEMEHTOB MAacCHBa, COPTUPOBKAa MaccuBa, TIiepeOOpHBIC
QJITOPUTMBI, IBOMYHBIA TOUCK) ¥ TPHUBOJWTH MPUMEPHI HECKOJIBbKHUX aJITOPUTMOB
Pa3HOM CIIOKHOCTH JIJISl PEIICHUS OJHON 3a/1auHu;

BJIQJICHUEC YHUBEPCAIBHBIM S3BIKOM IPOTPAMMHUPOBAHHS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpexacraBieHusiMd O 0a30BbIX THIAX JaHHBIX MU
CTPYKTypax JaHHBIX, YMCHHE HCIIOJIb30BaTh OCHOBHBIC  YIIPABIISIOIINC
KOHCTPYKIIMH, YMEHHE OCYIIECTBIATh aHAIu3 TPEIJI0KEHHONH MPOrpamMMbI:
OTIPECIATh PE3YNbTAThl Pa0OTHI MPOTPAMMBI MPHU 3aJaHHBIX MCXOJHBIX JaHHBIX,
OMPENENATh, MPH KaKWX HCXOJHBIX JIAHHBIX BO3MOXXHO TOJIYYEHHE YKa3aHHBIX



pe3yJIbTaTOB, BEHISBIATH JaHHBIC, KOTOPbIE MOTYT MPHBECTH K OMIMOKE B padoTe
pOrpaMMebl, (GOPMYTUPOBATH MPEUIOKEHUS 110 YIYUIICHHIO MPOTPaMMHOTO KOJIa;

YMEHUE CO3]1aBaTh CTPYKTYPHUPOBAHHBIC TEKCTOBBIC JOKYMEHTBI U
JIEeMOHCTPAIIMOHHBIE MaTEPHAJIbl C HCIIOIb30BaHHEM BO3MOKHOCTEH COBPEMEHHBIX
IPOTrPaMMHBIX CPEJICTB U OOJIAYHBIX CEPBUCOB;

YMEHHUE HCIIOJI30BaTh JICKTPOHHBIC TAOJIUIIBI JIJIS aHAJIK3a, MMPEICTABICHUS
M 00pabOTKM  JaHHBIX  (BKJIFOYash  BBIYUCICHHE  CYMMBI,  CPEIHEro
apu(METHYECKOro, HAWUOONBIIETO ¥ HAWMEHBIIEr0 3HAYCHHWH, pEHICHHE
ypaBHEHHI, BBHIOOP ONTUMAIBHOTO PEHICHHs, MOAOOp JIMHUM TPEHIA, PEUICHHE
3a/1a4 IPOrHO3UPOBAHMS).

B mporecce m3ydeHus kypca uMHGOPMATHKH YriyOnéHHOro ypoBHs ¢ 11
Kn1acce oOyJaromuMucs OyayT  JOCTHUTHYTHI  CJIEAYIOIHAE  TPEIMETHBIC
pe3yIbTATHI:

YMEHUE CTPOUTh HEPABHOMEPHBIC KOJBI, JIOMYCKAIOIIUE OJHO3HAYHOE
JCKOJMPOBaHUE COOOIICHUH (MPePHUKCHBIC KOJbI), HCIOIB30BAaTh MPOCTEHIINE
KOJIbI, KOTOPBIE TIO3BOJISIIOT OOHAPYKUBATh U UCTPABIISATH OMIMOKH TIPH Tepenade
JTaHHBIX, CTPOHUTH KOJ, 00ECHEUMBAIONINA HAMMEHBIIYI0 BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHHsI TIPU W3BECTHOM YacTOTE CHUMBOJIOB, IMOSICHSTH TPHHIIUIIBI
paboTHI IPOCTHIX AITOPUTMOB CXKATHS JTAHHBIX;

YMEHHE peliaTh aJrOPUTMHUYECKUE 3aaud, CBSI3aHHBIC C aHAIM30M TpadoB
(3ama4M  TIOCTPOCHHS  ONTUMAIBHOTO IyTH MEXKIy BepmuHamu rpada,
ONPEIECIICHUS] ~ KOJMYECTBA  pa3jMyYHBIX  NyTed  MEXKAY  BEpIIMHAMHU
OPHEHTUPOBAHHOT'O AlMKINYECKOro rpada), yMeHHe HCIONb30BaTh NEPEBbs NpU
aHamM3e W TIOCTPOCHHH KOIOB W JUIS TPEACTABICHUS apUPMETHUYECKHIX
BBIPKCHUH, TIPU PEIICHUH 3a/1a4 [TOMCKA U COPTHPOBKH, YMEHUE CTPOUTH JIEPEBO
UTPBI TI0 33JIaHHOMY aJITOPUTMY, pa3padaThiBaTh ¥ OOOCHOBBIBATH BBIMIPHINIHYIO
CTpPATETHIO UTPHI;

yMeHUE pa3pabaTeiBaTh W PEATU30BBIBATH B BHJIEC TNPOrpaMM 0a3oBbIE
JITOPUTMBI, YMEHHUE KCIIONB30BaTh B MPOrpaMMax JaHHBIC PA3JIMYHBIX THUIIOB C
y4€TOM OrpaHMYCHHUH HA JUala30H WX BO3MOXKHBIX 3HAYCHHH, MPUMEHATH MPH
pEIIeHNHN 3a/1a4 CTPYKTYPHI JJaHHBIX (CIIMCKH, CIIOBApH, CTEKHU, OYEPE/IN, ICPEBB),
UCIIOJIb30BaTh 0a30BbIC ONEpalMd CO CTPYKTYpaMH JaHHBIX, TPUMEHSTH
CTaHJApTHBIC ¥ COOCTBEHHBIE MOANPOrPAMMBI JJIsi 00paOOTKHU YHCIOBBIX JAHHBIX
U CHUMBOJIBHBIX CTPOK, HCIOJB30BAaTh MPH pa3pabOTKe MpPOrpaMM OHOIUOTEKH
HOJANPOrpaMM, 3HaTh (YHKIIMOHAIBHBIE BO3MOXKHOCTH HWHCTPYMEHTAIBHBIX
CPE/ICTB Cpe/bl Pa3pabOTKH, YMEHHE UCIIOIB30BATh CPECTBA OTIAJKH IMPOrPaMM B
cpezie mporpaMMHUPOBAHUs, YMEHHE JJOKYMEHTUPOBATh MPOTPAMMBI;

YMEHHUE CO3/1aBaTh BeO-CTPAHUIIBL;



BJIQJICHNE OCHOBHBIMU CBEACHUSIMH O 0a3ax MJaHHBIX, WX CTPYKTYpE,
CpeACTBax CoO3JaHus W pabOThl C HUMH, YMEHHUE HCIOJIb30BaTh TaOJIUYHBIE
(pensoHHBIC) 0a3bl TaHHBIX (COCTABIATH 3alpPOCHl B 0a3aX JaHHBIX, BHITIOTHATH
COPTUPOBKY M TOHUCK 3amuceil B 0a3e JaHHBIX, HATIONHATH pa3paboTaHHyO 0a3y
JAHHBIX ) ¥ CTIPABOYHBIC CHCTEMBI;

YMEHHE UCTIOJIh30BaTh KOMIBIOTEPHO-MATEeMaTHIECKUE MO ISl aHAIIN3a
O0OBEKTOB M TpOIECcCOB: (OPMYIUPOBATH I1I€Ib MOJCIUPOBAHUS, BBIIOJHATD
aHAIM3 PE3yJIbTaTOB, TIOJYYCHHBIX B XOJA€ MOJEIUPOBAHUS, OICHUBATH
COOTBETCTBHE MOEIU MOJIETHPYEMOMY OOBEKTY WM IPOIECCy, MPEACTABIATH
pe3ynbTaThl MOJICITUPOBAHUS B HATJISTHOM BHUJIC;

yMEHUE OpPraHU30BbIBATh JIMYHOE WH(OOPMAIMOHHOE MPOCTPAHCTBO C
WCIIOJIb30BAaHUEM DPA3JIMYHBIX CPEICTB MHQPPOBBIX TEXHOJOTHH, TOHHUMAaHHUE
BO3MOXKHOCTEH IU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, MHU(POBBIX
00pa3oBaTeIbHBIX CEPBUCOB;

MOHUMaHUE OCHOBHBIX MPHUHIIMIIOB Pa0OTHI, BO3MOXXHOCTEH U OTrpaHUYCHHUS
NPUMEHEHUS] TEXHOJIOTM MCKYCCTBEHHOT'O MHTEIJIEKTa B Pa3IMYHBIX 00JIaCTAX,
HaJIMYUEe TPEJCTABICHUH O Kpyre pelmaeMblX 3aJad MalluHHOTO OO0y4YeHHs
(pacnio3HaBaHMs, KiIacCH(PUKAIIMN U MPOTHO3UPOBAHUS) HATMUWE MPEACTABICHUH
00  WCMONB30BaHUU  HMHPOPMAINMOHHBIX  TEXHOJOTHMM B Pa3IUYHBIX
npodeccrnoHaIbHBIX chepax.
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